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Moreover, in the specific case of native forest ecosystems, the substitution of this ecosystem to other soil management practices has led to the fragmentation and simplification of the forest structure (Martins et al., 2011) .
Consequently, small forest fragments appear in the landscape, in different stages of succession, disconnected from each other, highly susceptible to edge effects and interspersed by pasture and commercial plantations. Thus, abiotic conditions, such as the incidence of solar radiation, temperature and soil moisture content, are modified (Siqueira et al., 2004; Fernandes et al., 2011) .
As a result, changes in the structure and composition of plant communities (Gomes et al., 2009; Holland et al., 2010) and soil arthropods (Menezes et al., 2009; Machado et al., 2015) , impact the biogeochemical dynamics of nutrients (Gomes et al., 2010; Pereira et al., 2013) . In general, the community composition of these edaphic organisms is altered, as well as their abundance / density / biomass, richness and diversity, whose values are generally lower in pasture areas and monospecific forest plantations, in relation to native forest fragments (Decaëns et al., 2004; Moço et al., 2005; Copatti & Daudt, 2009; Cunha & Orlando, 2011; Martins et al., 2011) .
In the remnants of native secondary forest, which develop after the abandonment of anthropic activities, edaphic arthropod communities present greater abundance / density, richness and diversity when compared to areas with more advanced successional stages (Menezes et al., 2009; Camara et al., 2012; Machado et al., 2015) . These changes in the edaphic arthropod community may negatively affect the functioning of ecosystems (Hooper et al., 2005) .
Therefore, the soil fauna has been used as a biological indicator of soil quality in studies comparing the characteristics of its community in disturbed environments, in different degrees or successional stages, with more mature ecosystems that are considered as a reference (Decaëns et al., 2004; Moço et al., 2005; Copatti & Daudt, 2009; Menezes et al., 2009; Cunha & Orlando, 2011; Martins et al., 2011; Camara et al, 2012; Machado et al, 2015) . Studies of this nature may indicate the areas in which human intervention is necessary to facilitate ecological recovery. However, it is still necessary to identify clear response of soil arthropods regarding the changes during forest regeneration to strengthen the use of these organisms as a bioindicator tool in evaluating environment impact (Sylvain & Wall, 2011) .
The aim of this study was to evaluate the influence of two different types of soil cover, pasture and native forest, and four different successional stages of Atlantic Forest, on the edaphic arthropod community.
Material and Methods
The study area is located between latitudes 22º 40'30 "S and 22º 38 '42" S, and longitudes 42º 48'54 "W and 42º 47' 42" W, in the municipality of Itaboraí, Rio de Janeiro, Brazil. The climate of the region is tropical, with rainy summer and dry winter (Aw) (Köppen, 1948 (Gonçalves, 2014) . The total annual rainfall is 1,461 mm, most of which is concentrated in summer (from November to April), with higher precipitation in December (213 mm) and lower in June (47 mm) (Gonçalves, 2014) . The predominant soil class is the yellow Latosol (Gomes et al., 2014) .
The original vegetation belongs to the domain of the Lowland and Submontane Dense
Ombrophylous Forest (Veloso et al., 1991) flora and soil monitoring studies (Fidalgo et al., 2014; Gomes et al., 2014; Uhlmann et al., 2014 and base saturation (V%: 13%) occurred in the abandoned pasture when compared to the forest fragments (pH in CaCl 2 : 3.5, Ca: 0.31 cmolc dm -3 , V%: 6%) (Gomes et al., 2014) . 2. The multivariate analysis was processed using PAST software version 2.17c (Hammer et al. Al., 2001 ).
Results and Discussion
Comparing the eight studied areas, a significant difference was observed only between FF1 and FF2, since the value of total abundance was lower in the first fragment, when compared to the second one ( Table 1 ). The mean value of total abundance in the forest fragments was not significantly different from that observed for the average of the pasture area (Table 1 ). This pattern was previously observed in another area in the southeast region of the country, since there were no differences among forest fragments at different stages of succession and pasture areas when considering the total density of the edaphic arthropod community (Menezes et al., 2009 ).
However, a pasture area presented a lower total density of these organisms when compared to preserved and non-preserved fragments of the Atlantic Forest, in the northern region of Rio de Janeiro State (Moço et al., 2005) . (Copatti & Daudt, 2009; Camara et al., 2012) . This fact is due to the response of soil arthropods to a more heterogeneous litter layer with greater nutritional diversity in areas with a more diverse community of plants (Correia & Andrade, 2008) .
Therefore, due to the higher values of richness and diversity of the plant community in FF4 in relation to the others (Uhlmann et al., 2014) , it was expected that the greatest value of richness for the soil arthropod community occurred in that fragment. Machado et al. (2015) obtained (Sayer, 2006) . However, this can not be inferred for the studied forest fragments due to the lack of data concerning the litter thickness.
The richness value for the FF mean was higher than the the same value for AP (Table 1) In environments with greater richness, it is believed that there is not only a greater number of species or groups interacting with each other and playing different ecological roles, but also a greater number of those playing a similar ecosystem role (functional redundancy) (Hooper et al. al., 2005) . Only Archaeognatha and Psocoptera, both groups of saprophagous, the predators Chilopoda, Neuroptera and Pseudoscorpionida, besides Gastropoda, a group that involves saprophagous and herbivorous species, were sampled in the forest fragments.
This may indicate that in these areas there are more stable and provide favorable conditions for edaphic arthropods.
In other studies, the presence of these taxonomic groups was not observed in pasture areas (Moço et al., 2015) , being observed only in less disturbed environments of the Atlantic Forest, as in native forest and not in abandoned eucalyptus plantations (Camara et al., 2012) , not in the edge of native vegetation (Pereira et al., 2013) and in forest fragments in intermediate and advanced successional stages, and not in that in early stages (Machado et al., 2015) . The greater richness indicates that the ecosystem presents more complex ecological functioning and greater stability, which probably is the case of the studied forest fragments, compared to (Figure 2) . The others were grouped in "Others" (Table 2) .
However, when comparing the two types of soil management, there was a significant variation in the average abundance of some groups. In the FF mean, the abundance of Entomobryomorpha was higher, while the abundance of Acari and Formicidae was lower, compared to the mean for the AP (Figure 2 ).
The distribution of most of the individuals occurred in four groups, in the average of AP:
Formicidae, Acari, Entomobryomorpha and Poduromorpha (Figure 2 ). On the other hand, more than half of the total individuals (52%) concentrated on only one taxonomic group, Entomobryomorpha, on the FF average ( Figure   2 ). Both values of uniformity and diversity were lower on the FF mean when compared to the mean for the APs (Table 1 ). This influenced the low uniformity, which directly affected the lowest diversity value, for the FF mean (Table 1 ).
Comparing the forest fragments for uniformity and diversity indices, the highest values In the comparison among FF in different stages of regeneration, there were no significant differences regarding the abundance of most of the taxonomic groups (Table 3) In the case of Entomobryomorpha, the abundance was higher in FF2 and FF4 than in FF3
and, for this reason, there was no clear pattern Table 2 . Distribution of the taxonomic groups of edaphic arthropods classified as "Other", in the forest fragments (FF) and in the areas of abandoned pasture (AP), Itaboraí, RJ, Brazil Ecossistem Taxonomic group FF Archaeognatha, Auchenorryncha, Blattodea, Chilopoda, Diplopoda, Gastropoda, Heteroptera, Hymenoptera, Isopoda, Isoptera, Coleoptera larvae, Diptera larvae, Lepidoptera larvae , Neuroptera larvae, Neuroptera, Oligochaeta, Opilionida, Pseudoscorpionida, Psocoptera, Sternorryncha, Symphyla, Thysanoptera, Thysanura AP Auchenorryncha, Blattodea, Coleoptera, Diplopoda, Heteroptera, Hymenoptera, Isopoda, Isoptera, Coleoptera larvae, Diptera larvae, Lepidoptera larvae, Neuroptera larvae, Oligochaeta, Opilionida, Orthoptera, Sternorryncha, Symphyla, Thysanoptera, Thysanura
Com. Sci., Bom Jesus, v.8, n.2, p.296-306, Abr./Jun. 2017 of variation in the abundance of this group throughout the successional process (Table   3) There were no differences between forest fragments and pasture areas regarding the total abundance of the edaphic arthropod community. 
